In this paper, we consider the existence of positive solutions for a second-order discrete boundary value problem (
Introduction
A class of boundary value problems (BVPs) with integral boundary conditions arise in thermal conduction problems, semiconductor problems, and hydrodynamic problems [-] . Recently, such problems have been investigated by many authors [-]. The equation (g(t)u (t)) + w(t)f (t, u(t)) = ,  < t < , describes many phenomena in the fields of gas dynamics, nuclear physics, chemically reacting systems and atomic structures [-] . In [], Feng considered the following differential equation BVP with integral boundary conditions: Motivated by the above works, we will study the following BVP with sum form boundary conditions:
g(t)u (t) + w(t)f t, u(t)
Throughout this paper, the following conditions are assumed:
. . , n}, and g(k) is symmetric on {, , . . . , n -}, h is nonnegative, symmetric on {, , . . . , n}, and  ≤ s < a, where s =
Remark  The conditions that g and h are symmetric on the different sets, which can guarantee the symmetry of associated kernel function for BVP (.)-(.). The kernel functions are then used to obtain the existence of symmetric positive solutions for BVP (.)-(.) by constructing a suitable operator.
In order to study the existence of symmetric positive solutions of problem (.)-(.), we need the following lemmas.
Lemma . [] Let P be a cone of the real Banach space E and be a bounded open subset
of E and θ ∈ . Assume A : P ∩ → P is a completely continuous operator and satisfies Au = μu, u ∈ P ∩ ∂ , μ < . Then i(A, P ∩ , P) = .
Lemma . []
Suppose A : P ∩ → P is a completely continuous operator, and satisfies 
Preliminaries
Let E = {u(k) : {, , . . . , n} → R}. It is well known that E is a real Banach space with the norm · defined by u = max k∈{,,...,n} |u(k)|. Let K be a cone of E,
where r > .
In our main results, we will use the following lemmas.
Lemma . Assume that (A  ) holds. Then for any y ∈ E, the BVP
has a unique solution u given by
where
Proof From the properties of the difference operator, it is easy to see that
From the above equalities, we can obtain
that is,
A,
It follows that
By the boundary conditions, we get
Thus,
where G(k, i) is defined by (.). Multiplying the above equation with h(k)
, and summing from  to n -, we can get
One deduces that
where H(k, i) is defined by (.). The proof is complete.
From the above work, we can prove that H(k, i) and G(k, i) have the following properties.
Proposition . If (A  ) holds, then we have
where D = (b + a n j=
Proof It is clear that (.) holds. Now we prove (.) holds.
If i ∈ {, , . . . , k -}, then n -i ≥ n -k, from (.) and (A  ) we get
So, (.) is established. Next we prove (.) holds. In fact, for k, i ∈ {, , . . . , n}, if i ∈ {, , . . . , k -}, then
Similarly, we can prove that
. . , n}, we can get http://www.advancesindifferenceequations.com/content/2014/1/237
On the other hand, from (.), we have
So, by (.), for k, i ∈ {, , . . . , n}, we can obtain
The proof is completed.
Remark  The symmetry of g(k) on {, , . . . , n -} can guarantee that G(k, i) is symmetric for k, i ∈ {, , . . . , n}, and the symmetry of h(k) on {, , . . . , n} can guarantee that H(k, i) is symmetric for k, i ∈ {, , . . . , n}. http://www.advancesindifferenceequations.com/content/2014/1/237
Next, we can construct a cone in E by We can get the following lemma from Lemma ..
Lemma . Suppose (A  ) holds. If u is a solution of the equation
u(k) = Tu(k) = n- i= H(k, i)w(i)f i, u(i) ,
then u is a solution of BVP (.)-(.).

Lemma . Assume (A  ) holds. Then T(K) ⊂ K and T : K → K is completely continuous.
Proof
is to see that (Tu)(k) ≥ , for k ∈ {, , . . . , n}. Using the fact that w, u, f (k, u) are symmetric on {, , . . . , n}, we have
then Tu is symmetric on {, , . . . , n} for k ∈ {, , . . . , n}. And from (.) we can see
Similarly, by (.) we obtain
Remark  The symmetry of the kernel function H(k, i) for k, i ∈ {, , . . . , n} can guarantee that Tu is symmetric on {, , . . . , n} for u ∈ K .
Main results
In this section, we will establish that problem (.)-(.) has at least one positive solution with Lemma . and Lemma .. We need consider the following situations: p > , p = , p = ∞. Next, we will prove a theorem for p > . At first, we define
where β denotes  or ∞, and
Theorem . Assume that conditions (A  ) hold. In addition, suppose that For all u ∈ ∂K r , from Lemma . we obtain
Let r * = δ - * R, then r * > r, and
Now we prove that Tu = λu, ∀u ∈ ∂K r ,  < λ ≤ . If not, then there exist u  ∈ ∂K r * and  < λ  ≤  such that Tu  = λ  u  ; thus we have 
So, T has at least one fixed point u * on K r * -K r . Then it follows that problem (.)-(.) has a symmetric positive solution u * . The proof is complete.
Remark  From the proof of Theorem ., we can establish that problem (.)-(.) has another nonnegative solution u * * , u * * ∈ K r .
The following corollary deals with the case p = . 
